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Introduction
Interfaces of products are often characterized by the 
application of buttons, menu structures, and labels 
giving access to functionalities. Over the past two 
decades, interaction design approaches such as 
experience design, affective interaction, tangible 
interaction, embodied interaction and so forth were 
put forward to counterbalance this tradition by 
emphasizing the embodied skills of people (Dourish, 
2001; Klemmer, Hartmann & Takayama, 2006; Harrison, 
Tatar & Sengers, 2007). In this countermovement, the 
aesthetics of interaction became an apparent focus for 
design research (see Djajadiningrat, Overbeeke & 
Wensveen, 2000; Löwgren & Stolterman, 2004). 
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Figure 1. The Expressive Toaster as an experienceable prototype. The design is characterized by the lack of buttons, switches, knobs and so forth, 
to set the temperature and time. Instead, the Expressive Toaster can be set by stroking down the textured cover. 
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way that the texture of the bread feels smooth as well. 
In case, the user strokes the cover of the Expressive 
Toaster more roughly, the texture of the cover will 
leave a rough sensation while stroking. Furthermore, 
the bread will go down in this rougher manner as well. 
Consequently, the bread will be toasted as crispy as 
the sensation.
Use qualities
The toaster allows different kinds of stroking 
delivering differently (yet coherently) textured bread. 
With this design, the way of stroking is mapped to the 
texture of the bread. The open surface of the cover 
invites for different ways of interacting and 
exploration. We consider the toaster to allow for a rich 
repertoire of expressions. Bread can be toasted in the 
way users engage with the toaster. 
The user will need to learn how to stroke the cover to 
get the matching toast. Each time the user feels the 
roughness on his or her fingertips and the actual 
bread coming out, the user will develop an own style 
of making the toast in the way he or she appreciates. 
Even though the bread cannot be toasted immediately, 
the textured cover provides a feed-forward to 
augments what the bread will become. In that sense, 
the action-perception loop, that is a characteristic of 
interactive materiality, that is difficult to accomplish 
due to the fact that the bread can not be toasted in the 
interaction, i.e., while the user can not perceive a 
direct feedback of how the bread will be as it needs a 
toasting process, the outcome can be sensed indirectly 
in the interaction by the smooth-roughness at the 
fingertips.
Design process
The Expressive Toaster was developed as bachelor 
graduation project Creative Technology at the 
University of Twente. In what follows, we first 
introduce the iterative design approach taken for the 
development of the Expressive Toaster. This is 
followed by a visually annotated elaboration on a few 
key activities and insights from the design process. 
Approach
Within this 6-week project, the student took the highly 
iterative Reflective Transformative Design Process 
(Hummels & Frens, 2011) to develop an experienceable 
prototype. The taken approach aims to support the 
design of interactive intelligent systems, products, and 
related services and embraces values like openness, 
context- and person dependency, designerly-intuition, 
craftsmanship and development through reflection. 
The student further focused the design process on 
activities that would support (a) behavior analysis, (b) 
synthesis in the form of a design mapping, and (c) 
detailing of the sensitivities in the interactive 
materiality. These foci, proved to be helpful in 
developing for the aesthetics of interaction when 
aiming at the development of artifacts with interactive 
materiality qualities (Stienstra, Bruns Alonso, 
Wensveen & Kuenen, 2012). The annotated 
visualizations of activities and key insights in what 
follows are a selection of a much more elaborated 
In our work, we have the simple aim to “think beauty 
in interaction” (Djajadiningrat, Overbeeke & Wensveen, 
2000) and we do so by focusing on designing tight 
couplings between input and output to achieve 
interactions that are perceived as intuitive, expressive 
rich and engaging (Wensveen, Djajadiningrat & 
Overbeeke, 2004). In our approach, we adopted the 
Interaction Frogger Framework that emphasizes on six 
aspects to couple (e.g., time, location, direction, 
modality, dynamics and expression). This design 
practical framework captures the essence of 
Gibsonian affordance and the reciprocal nature of our 
perception (Noë, 2004) in the useful concepts of 
feedback (i.e., the feed that says something about what 
you did) and feedforwards (the feed that will tell 
something about what you will do). By merging 
feedback and feedforward an interactive materiality 
(Stienstra, Bruns Alonso, Wensveen & Kuenen, 2012) 
can emerge. That is, by continuously mapping the 
input to the output, a feedback loop can start to 
function as feedforward. As such, people that engage 
in an interaction are enabled to real-time anticipate on 
their behavior. This mechanism is useful when 
mapping expressive input to expressive outputs. For 
example, the Affective Pen that captures stress data 
gives a real-time feedforward in the form of anti-
movements. This closed loop in which stress data is 
mapped to anti-stress expressions in a sustained 
continuous expressive manner manages to lower the 
stress of the pen-fiddler (Bruns Alonso, Hummels, 
Keyson & Hekkert, 2013).
Objective
The aim of the Expressive Toaster was to design an 
alternative way of engaging with a toaster in which 
expression and the aesthetics of interaction are 
pivotal. We furthermore sought to overcome a delay 
between action and reaction as is the case in for 
example microwaves, alarm clocks, and toasters. A 
user can act and can consequently perceive feedback 
on its expressive action once the food is microwaved, 
the alarm rings or the toast is ready. However, the 
duration of the action is disabling an action-
perception loop in which the feedback could start to 
function as feedforward (i.e., enable the user to grasp 
what the expressive output will be and adjust 
accordingly in the moment of interaction). Our 
ambition was to overcome this time discrepancy.
The Expressive Toaster
The design is characterized by a textured cover that 
can be stroked to set the temperature as well as the 
duration of toasting. On the other hand, the texture 
enables the user to feel what the bread will become 
regarding its crispiness. After the user places the 
bread in the toaster, the cover can be stroked from top 
to bottom; the slice will move down simultaneously. 
Use scenarios
The way of stroking the Expressive Toaster and how 
this texture feels in this interaction is mapped to the 
way the bread will be toasted. That is, if the user 
strokes the cover gently, the texture feels smooth, and 
the bread moves down gently as well. Consequently, 
the toast will not be heated in a way that it will get 
hard and crispy. Rather, the bread will be toasted in a 
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process. The presented insights were developed in the 
design process that was highly iterative and as such 
can hardly be disconnected from each other. For the 
sake of readability, we have ordered them in 
connection to the foci. In the closing reflection, we 
briefly tie them back together, to highlight how these 
foci in the iterative process contributed to the design 
of the Expressive Toaster.
Behavior analysis, exploring current behaviors 
and possibilities for action
Following Djajadiningrat, Overbeeke and Wensveen 
(2000), we decided to “Don’t think buttons and don’t 
think labels, think rich actions, expressiveness and 
identity”. Instead of focusing on Affirming and 
Appreciating the Current Behavior, we searched for 
behavior patterns that would emerge from interacting 
with a ‘clean-slated’ toaster, i.e., a toaster free of 
digital interaction conventions such as buttons and 
labels. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Figure 2. The first step in the design process of the Expressive Toaster 
was the removal of all buttons, sliders, labels, knobs and so forth. 
What remained, a box where two slices of bread could go into was 
used to explore different means of controlling. In particular, it 
pointed to the actual act of placing a slice of bread as an activity 
that is taken for granted in everyday use. This activity was further 
explored, i.e., different ways of entering to result in different settings. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Figure 3. The toaster was taken apart and extended with a motorized 
slider, servo, and automated switch. The motorized slider is used to 
move the bread up and down; the servo to control the rotary knob to 
set the temperature, and the switch to turn the toaster on and off. 
These parts, and thus the prototype are controlled by an Arduino. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Figure 4. The Expressive Toaster prototype used several inputs such as 
force sensing resistors, capacitive touch and an optical sensor (to 
measure the distance from the bottom of the toaster to the bread) to 
explore different means of setting the toaster’s minutes (sliding the 
bread up and down) and temperature (actuating the rotary knob). 
—
7
2
1
7
2
3
Celebration & Contemplation, 10th International Conference on Design & Emotion 27 — 30 September 2016, Amsterdam
that would function as an augmented feedforward for 
the slice of bread. 
In our process, it was key to capturing the crispy-
ness-sloppy-ness dimension of the bread in the 
aesthetics of interaction.
After it was decided to focus the interaction design on 
the way the bread enters the toaster and how it comes 
out toasted, the toaster was opened up to remotely 
control the functionalities that are typically controlled 
by the user turning knobs. The prototype was further 
extended with a variety of sensors to explore the 
implications of the movement behavior analysis.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Figure 5. While the prototype was opened up and extended with 
sensors to explore possible ways of input, the output possibilities were 
explored. Several pieces of bread were toasted to lay out the qualities 
of the slice that would result from the combinations of duration and 
temperature settings. From the left top to the right is an increase in 
temperature and from top to bottom is an increase in duration of 
toasting. 
The key insight was that the act of toasting is not 
about the amount of minutes and a certain setting. 
Toasting is about the toastiness of the bread, the 
crispness, about how the butter melts, about the way 
the knife sounds.
Synthesis in the form of a design mapping
The second focus was aimed at mapping the particular 
quality of the toasters outcome, i.e., the toastiness 
rather than a number of minutes and temperature, to a 
fitting movement behavior opportunity. As indicated in 
Figure 4, several sensors were added to the toaster to 
explore a fitting match between the toastiness (of 
Figure 5) and an expressive input. 
A relation was found in the expressive movement of 
entering the slice of bread and a possible toastiness. 
The basic assumption explored was that if a sliced is 
entered rough, the slice with be toasted till it is rough. 
Different explorations were made with force sensing 
resistors, capacitive touch, and other sensors. In the 
process, it became apparent that a movement on itself 
could express a feeling that could be mapped to a 
specific toast quality. However, a feedback mechanism 
could support this. As such the textured cover was 
developed to create this inherent feedback of stroking 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Figure 6. The downward movement of the hand while setting the 
toastiness was mapped to the downward movement of the slice of 
bread. 
To emphasize the relation between expressively 
setting the toaster and the slice, we chose to map the 
movement behavior of the downward slide-movement 
to the movement of the stroking expression. In other 
words, if the person strokes the side slowly, the slice 
of bread would slide down slowly with the hand. An 
implementation of this mapping gave the users that 
validated the Expressive Toaster prototype in context, 
a feeling of being in control and the ability to express 
themselves. 
Detailing of the sensitivities in the interactive 
materiality
Detailing for the Expressive Toaster was really about 
getting the feeling right. About mapping what kind of 
stroke (measured by capacitive sensors) over the 
textured cover, would result in a sensed roughness of 
the texture and a coherent toast.
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science in which people turn knobs; we believe it is a 
trained intuition that gets more and more refined in 
the interaction.
Concluding remarks
Many kitchen appliance innovations deliberately take 
away the user’s skills from the making process. That 
is, by aiming for efficiency or reliability, designs aim 
to take away decision making and human handling by 
offering presets and reducing user-engagement to a 
simple press. This Expressive Toaster shows a 
different perspective that embraces the skills of 
people by allowing them to explore and express 
themselves. The user in its turn is rewarded for this 
engagement by a toast that follows this expression.
Through an iterative design process, that focuses on 
(a) behavior analysis, (b) synthesis in the form of a 
design mapping, and (c) detailing of the sensitivities in 
the interactive materiality, a toaster was made that 
invites for exploration and expression. The Expressive 
Toaster exemplifies that it is possible to map certain 
experience qualities over different modalities, i.e., the 
toastiness to the sense-of-toastiness and vice versa 
and that an augmented feedforward can be utilized to 
anticipate the actual toastiness. With this work, we 
hope to inspire design engineers to shift from function 
and menu based interfaces to expressive rich and 
other embodied mechanisms for interaction when 
developing supportive kitchen appliances. To us, food 
tastes better when it is prepared with care. Allow 
people to prepare with care, instead of giving them an 
easy preset.
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